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(54) METHOD AND DEVICE FOR MANUFACTURING SEMICONDUCTOR INTEGRATED 
CIRCUIT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a resist pattern having 
a worked dimension finer than the minimum worked 
dimension, which varies depending upon the resolution limit 
of photolithography and a dimensional deviation of ±10% or 
smaller. 

SOLUTION: After the ashing amount for every chip for 
meeting a standard dimension is computed and set based on 
the measured length of a resist pattern, ashing is performed on 
a semiconductor wafer 14 heated to about 1 10-150°C by using 
ozone, while the wafer 14 is irradiated with UV rays emitted 
from a UV-ray source cell CE and the worked dimension of 
the resist pattern 13 on each chip is corrected. By this ashing, 
each chip is shaved by the ashing amount set to the chip and 
the average value of the worked dimension of the resist pattern 
14 on the wafer 14 can be made finer. At the same time, the 
dimensional variation of the pattern 13 can also be reduced. 
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^->IC. ^y7f5tCUVft£!8Mb&a*<B>:*\/>£:ffl 

[i§*^3] tram &tc\-t2izm<D¥m#Mmm& 

m&V&iSjjmz&^T. ttB¥*tt9XAtt 1 1 0~ 
1 5 0t:gg©^{C«Jt£tlT^3Ci£#M<i:-r-2> 

[§»** 5 ] mxm i 2 ett®¥*{Fa«u9K 
[»*«6] £tzi3.2$m<D¥m&Mm®& 

A©±*fc««« ! k:«tt>Ti»^nfcS9B3UV3t**flHfl** 
[b»*®7] X/\±K»«*nfcU'>»X h/t so 

5>-><D^m&®ife-rz>mm£, ?y7mzuvyt&m 

tttlsfrtf*>*V>&m\<*fz7yi'>!f&ffi-rz\iz{Zj:-? 
T, ^©^^©hiTJB h/t^— >©"«J-feS»l 
<ilPX-r*«liBt*«AfcJlt*«f«Ri:r4¥3l(*:|fllS 

b&7^6:*V>£ffl(,>/t7 y ->>>?$:ffi-rz tlCcto 
©Kiggg. 

[111**9] »#«7 3;;fctt8l3lto¥##*«l3l& 
[0 0 0 1] 

[»W©«T*a«»if] **9Itt. ¥Wft:Jft«Eg58e 

^mT'j&i&snz^mfcMmm&tti&izmm vtgws. so 
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[0 0 0 2] 

[«*©a«] *mt*mm®&$i&izt$vz>mimj:&. 

■*-©«aFtt©£aa»s a— ? a i7 o >mttv>¥mftmm 
®9&m&<v&&izbmm2nT^z>. 

[0 0 0 3] ¥«*JM&[3tt£a®ffitt1£fl: 
fwfl^^itSfl^A-r *©««Hfcj&«jt*. s*^n^.tni 

S'JN^tS«-rT(C 7^h'jy^77^ gE^iT«»^7!)tM 
bt^O. 1 w mtcif bTt^-3. brt^U 7*hUV^77 

tcftfr^te© u y^7-f a*, tr- as 

uT, 0. 1 (tm^D«l:fc^Tt)7* h U y^77-f 
iWaaSftTttl. SSKKJ&©J^©WftH5Stf*fr 

[0 0 0 4] 

7&«S*$tl-5— ±1 0%OTffl1"feA'77^*5g 

KTisr^e., D?m, ¥«M**xAm3:ifc:tt* 

^^XASF*gtC*5ttS^-fe7\*7^fceSbfc<@>«r© 
¥»#t*A^ x©#te©A^y *©:*;***. S^WtC^- 

[0005] b^b&rt*e>, *»«#3WftWbfctJi^ 

tCct^xh, #Jx.tfO. 1 4 Mm^D-feXtWtBX'J S.>if 
t£fl5£jSffl-f£<fc. 0. 1 4±0. 0 2 MmWjDI^-iitJO. 
1 0 ±0. 0 2 /itntftD, ¥i^+«steiiffl<fc**>©©A 
^^+«{g;^-e#^£^iC:t^6,A^7^ofc. 0. l«m 
ya-trXC&t^Tte. ^-©Tj-j£A^.y*£:± 1 0 %JWT 

[0 0 0 6] #58?8©B«tt, 7*F'J7^77^©i 
U i-ffiA*77+AS± i o %KlT<D\siSX h/^->S 

¥*#*xA±c«j£T*££©T#*«*£jg«-r* 

[0 0 0 7] *S^©jWB&StfK*©te©SM4:»r« 
#9ilB»©IEi*;&J;tf*ttHffia*SWS;^K 

[0 0 0 8] 

[«WB£*Fftr*fc©©*fH *BHc:fe«r»THI*S*V5 
#©£:fcDT-&-5. -TfcJb*. 

ft:^XA±(c^$nfcU^X brtjr— >tc. fy/S 
ICUV (Ultra Violet) Jt&HRftrL&j&*S:J-'/>*m> 
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tz.7-; •>>tf£l&-tZ£(Zj;?T. &*OTv7±<Dm 
IB kyT. brt*- >©~m£lffl< 

[0 0 0 9] ( 2 ) #fPj]roi£ii?#lfMS[5]&g®(Z>Kig 
?jf£fi. ¥«f*:*XA±KJ&fifc$nfcl'v>X h/1*-> 

xn-tm&m < jraxf-s t>©-e<&-5. 

CO 0 1 0] (3) *329!©¥3lfMfMBlII8&£e©8li§ 
(1) Ztzit (2) e«©*^{*««|HlK 
S«©«ifi#it«ci3^-r. itEUV3tt©BBIta*WW*- » 

[0011] ( 4 )• 4c9B9!0!>¥llfMIHIBKSn«))HjB 

ys&it. saiB (i) (2) mm<z>*m frMm\s\& 

^©SSityj&tcfcHT, HE^WflE^XAttl 1 0~ 

[0012] (5) *KH0¥ttft4Mmaftg*o!>Ka 

*fett, (1) Sfctt (2) IBtt©¥*##M&@ft 

hu y 9 ^mzmmzntzuvytrnt y^xv 20 

-3 T?8£ UJt BAKU V^BSS* $ tlS <&©TS> 

•5. 

[0013] ( 6 ) *RH044lttimiatt£««DUI6 
*ffitt. m(aB (1) iifctt (2) fB®©¥3i#:glfS[e]S& 

*l3t>©-C&3. 

[0014] ( 7 ) *Kn®¥*{MUXB»£B0fi£ 
gBtt, ¥^'5'XA±(C^BK$tlfcW>'X hA^-> 

^ro?-y^±OHiifBuvx brt*-><o^m&m<mi. 

[0 0 15] (8) *»W<D^«:*«|nl8SgecDS}jfi 
<b7i-V>&m^tz7v>'>tf*mTz.iL\z<ii-DT. M)ffi 

WKntrssi-vx b/^-xo^rm^mKtaiL-r^mmt 

[0016] (9) *mw<D¥m#mm®&mmcomm «o 
mm (7) sttt (8) g3©w¥^*iaieiss 

•£>*>©■? 3? -5. 
[0 0 1 7] ±!3b^:#gfCj;ntf. 7* MJ V^?? 
W ©»«K^T»lS«>S/MjPI-tfeT^fiK$nfc Uv>X 
h A * - > LT 7 y -> > 2WJ6 Sft, ^ Sit 
\ZJmmtf3\ZWtfe2Wtm&M*>nZ><DT\ Mft'JlA 

xrou-v'x hA*->©flui7m©¥«3fit£±aeS/W!>n 
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vX hA*->©fcnl^i££liIE^®T5 
[0 0 18] 

\zm-3^Tm$snzisiw-?z>. 

[0 0 19] #«W©**©»»T**fiUnA*-->© 

<Dmm*ikw?zrcib<D±miz&^Tm--mmzm-rz> 
fc©tei5]-©^£ttu ^(DmomLoimjumm-? 

•5. 

[0 0 2 0] *^^©*SS©^T'*^X'J = > 

[0 0 2 1] WtbiZ, *#«:^IAO^IiftttgB© 

XA^W&ittt^&Sit^fci&Wtr^X hSMilJM&S 
£frf> (II 100) . 

[0 0 2 2] jfcic. ifiMlc^^fcfifCi^ 
(Clsie^ (Spin Coating) SCioT. l~2umffl 

bvis* b&i%— izmm-rz duo 
i) . c©#&tt, ^*9iA&xe>ff^±i; 

l/yXK*l~5mlIgfflTlfcE 
XA£2 000~5000r prnTHSgStr. US'X h 
£3fr&;frT?W1(tettT¥##2XA<D»ffiK:J9-fcJP£ 

[0023] -aiz. mftW&<DUi;x bwuzgr<^g.n 

S^-?tS (III 0 2). 
[0 0 2 4] mz. M*'?IA*i£07* hVX^ 

tmzm'b&&myemw.\z-ty bu Eit&eg^-tt 

Rf^BSW (^3t) bTVXi7A^->^XfSl^> ! X biz 

mzmiz (is 103). 

[0 0 2 5] iWc. SfcfcS^SJtfrtfXACDjRffilcarF 

oitBe. MtKT'©'J>X. iae«efll*a«!M»Cff'3Ci 
tC<fcoT, h/^->*«$n5 (II I 0 

4) „ l^T, ¥$fC^X/\€ 1 2 O-Cfitr^T-^-^b 
T^C«»*tSi*i:. UyXhlfflfl^^iA 

£ft±£-tr& (II 10 5). 

[0026] ^-e. &mm&m.-v¥mwo3L/\<Dn-m 

(IS 10 6) . 3&JC«*.tt88ftSEM (Sc 
anning Electron Microscope) S:ffl^TWyX h/IJ'- 

><D^mm^n-o (11107) . z.<D^mmm^ 

[0 0 2 7] naia^J-teSl^tciJ^T. l^i?X b/^-> 
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^~>{CXU^>^MJS£SST (1110 8) o 
U^X h/^^->©jHfiTH*t*ica*TH56t»fc-rfc 

g) L- (II 10 8a) , RftT* (IS 1 0 8 

b) o fc*. ±BB«*Tfj*tt. «Atf««r*«3t*j* 

-<o^ ^ft'jxASi io-i sot: ic*nf& 

U ¥m#Vx./\±<D^y7mz\zUV (Ultra Viole 
I^tftSttiE'r^ (11108c) o COT^S/>^(C 

[0 0 2 8] U>>X h/W-XDmX^m&ffiTEVfr 

WN-ffiSSJfcU*:*^ ffiK^te^fiaESrfr^ (IS 
109). 

[0 0 2 9] 02H XU^ifJ&SKlcfcftU'^X h/1 20 

#J*L«0. 1 4±0. 0 2 MmCDi^, =&*<£>^y:/ 

iI£JSr<h. -^©ttllTfffittO. 1 0±0. 0 1 Mm^ 
0, ^^^XA±CDU^Xh/1^->(7)»aiTf}*0 5 F 
0 4Mmi<Tt§«J:TO;, Tfft/t9!y* 

fctti o%isme:i^i)o 

[0 0 3 0] ffirEH 1 <DTm 107 K&tfft l/>> 

El 1 ©IS 10 8 K&ttftX U S >^®JlTte, 0T^M 
Bf^yy^HO^^^cWbTtt, ±Kflf5£ffii9r<0 

^ y izmm £ 7 * -> > ^fi t ra— <ot y> > 

[0 0 3 1 ] £7c. iEHl«)Iil 0 7 0)l/yXh/1 
^-><D^«;$J^<hW^ &<£tfRutB0 1 ©IS 1 0 8 

[0 0 3 2] B3lt ffiriHH 1 £>IS 1 0 8 (OX U 5 > 

^jan Tffl ^ £ u v ftflg-fe ;i/ c e cd -t ;i/«ig © -#J £ ^ 

t»rBHT»«. [sJ0fC*5l>T. li^llE 2 tefg 
7tt««, 8ttB!«ft:«. 9ttftfiSBl. 10^ 

sores. iiii8i#iit*5. 
[oo3 3] ssissi <h^2S^2 t^raicsw-e 

*u Wtt3Tffii*aftfctt«ffiBB4»c. y^Xvftti: 
cfcoTUV^S £fg££i±ftfc#)CD7K® (Hg) . i7U 
yK> (Kr) . T;H*> (Ar) , *-fe/> (Xe) 50 
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£TclZ**> (Ne) &^0^iCtie<O^^fx^ 

*«sntv>*. tt«^n4«»trmis«i^»2s 

«2<k<D^I8ttJKll 0 0 MmSST&So 

[0 0 3 4J11M1 <0*BKtt, «tGtt«Sfig 4 \Z 
^7X7 6 «B3=S-&*fc«>(D«« 7 jWRtt&nT* 
0, C O t« 7 6Bo TRtfWI 8 S tit* 0 , 

£ £ l:^0ffft:I 8 <0±JIK:»4«»IR 9 tfiBOLtEtlT 

0. *i»«l tra«fc*©*SBk:tt^Xv6*«* 
StSfcJ&OSTOSl 0*TO5nT^5. ^ bfcr 

[0 0 3 5] B4H ¥mwox/\±\zuvm%i&fto 

^&<D-m*tt*>V>X$>Z>o 04 Ta) W(OUV 
jeK-fe^EKSr^-r^fflH* 04 (b) ttUVRUHJC 

^-T^Si^Tfe^o 04 (a) 4>. mfrWb/\vr>{f 

04 (a) UV3t«-fe;PCEtc3*« 
[0 0 3 6] 04{C^fJ:'5lC, ThUy^KElS 

nfce^<ouv3ts-t;ucEtt7 5j-;i/^i 2tCcfc^T^ 

Stlfc^SMIc^XAl 4(Ol^F{CiSS$nT^^o UV 
S. *i#-)l/\14H t-hXr-vl5±l:I^ 

nr^o, ^wt-hxf-yi si^ot^^x 
a i 4<o?asiiS^fft)n^)o 
[0037] msiz, uvmMisfcm&&£zf\jvm8i 

fc0, hJttt»*J»*3j»ffi<**k:l£^T**<a: 

[0 0 3 8] **SSCO^CDXU = >^SW^iS 

ffllfcCMOS (Complementary Metal Oxide Semicond 
uctor ) ^/\*<XCO^ig^ffi^:0 6-'0 1 4&m^Tffi 

mzmwrzo i»j«Lfcx«j$>^ttK5tt, cmost 

iStiBfflL/fc, 0*. Qnlin^t^UMI SFE 
T (Metal Insulator Semiconductor Field Effect Tra 
nsistor ) . Qpfip^t^SMI SFETT^^, 

[0039] sr. 0 6(c^rctofc, m?L&v>m<Dm 
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0 1 ^mgg©M<kv'ya>I2 2£JgJ&U 'A^ 
T^<D±miZ{t¥6t}$i.18l$.& (Chemical Vapor Deposit 

ion ; cvd) tex-mma. i ummmo^<t>^jn>m 

ft->Un>^2 3. gHt->Un>§i2 2 *«t 
&2 1 ^JH^K^-fx-y^^y-r^CfctcJ:?). 
Si««©*^Sffi2 1 (CSI^O. 3 5 tfmgg©^ 
(HP 2 4 a£Jgj£f-£. 10 

[0040] mz. m i J>m*m^tc<y3Ly hx 7 f> 

ytrg{k->'Jn>^2 3i&^£Ufc^ 0 7 K^t" <fc ? 

>JBi2 4 b£Xy3V\*-;/i7, £fctete^W8&ttfiFFi§ (Ch 
emical Mechanical Polishing ; CMP) STWiL 
T, m?ft$$m2 4 a©rtSB(C^{t;v-U3>1^2 4 b£ 

ftg&2 1^100 O'CTTX-^-r^ClifC.t (9. 

2 4a KL«»&A,**ffc;«> ij 3 >K 2 4 b * 

[0 0 4 1] ^(C, #agftSffi2 lCJnft^lMI 
SFETQnI«l;pi'?IJl/2 5 £»J«-r*fc» 
©jtfo>£-1';j->&AU pft^HMISFETQ 
pMItl:nS!'7i;i'2 6SWt5fc«©U>S'f 
*>ffiAt5. JtfB#n>te, «3^tfttAX^;^- 2 
OOkeV, K-Xfi2 x 1 Oi3cm-2T-aAU, ±IB 
U WX-liftAX^;^- 5 0 0 k e V, K-Xfi 
3X10 13 C m-2TttAt5. 

[0 0 4 2] ^ctc, 0 81:^31:, ¥^M«2 l 
JiStftbT, pI9i;P2 5*i e k^nli9x;i/2 6(0 30 
^n^iX<f>^M\Z¥- «1I2 7 £i&4 nmSScOJP 
^-C^Lfc^, CVDST#tiyij3>l2 8S# 
2 l±(Cif6ffl-r?>. 

[0 0 4 3] *^Tr, nS!^F*E4»» WAtt'J >£-f :*> 
fT^&^Kckt) n^tWiM I SFETQn«)S$ 

JHgMI S FETQ P *J»)fiSn4««ffl#»ii->iJ 3 
>«2 8'v*ATS. £K>i£. ^ B B Ny'J3>i2 8«) 

±mizg.<t>- u 3 >gi 2 9 <£*t«-rs. 10 

[0 0 4 4] ^(C. nft*;HMlSFETQnM 
tfpft^SMI S F E T Q p <Dtf— hMffii&l&J&'T 

[0 0 4 5] ST. #i|#SS2 KOSIBiSfctegfig© 

u>*x bm.mm%kw<Dmt>-z>tc*m 
2 1 iz^-^mm^mt. 

[0 0 4 6] C©&. ^«:S«c2 1 £7* h^X^i: 



8 

ffofc^. #l;U;fi£fiO. 2 4 8|im»K r FI*->71/ 

[0 0 4 7] STtXg-e^ffl-r-Si^/he^ST'c 
g®3 0©— 0ij£ffii|UC3K-r. |^0(C*5^T. 3 Hi. 
MAtf 5 ~ 8 -f 'J a >J*fSA«ft> & 

■7XA, 3 2«KrFl^yTl/-y ! > 3 3, 3 4I4K 
ftttft. 3 5tt-f>x^U-^. 3 6(iS^. 3 7 113 
U>X. 3 8te:7* h-7Xi7£«}$LT'>& 
< tt>Ztt^(S]IC^i(iPl^^:VX^^;p^ 3 9ttffi/h 
S^U>XT?S-5. 4 0ti¥##:^X/\3 l*©#-r-5> 
fXAM^, 4 1HZWl^Ift-& (i^$^f6]) . 4211 
XW&m& (*¥«t#ft) . 4 3«YWl^ii-& (*¥nt 
±EX»^1^4 2t*CXYZXf 

[0 0 4 8] BJfcKISL-Ctt. K r FI+yYk- tf 3 
2^5»aifcf-A^2t{c<75^K#*^3'"3, 3 4Tffltffc 

tfcfc, m-it^no. JfclC, ASW^RW^3 6Tf- 
A*fttfT53S«©3>5 i >-y— U>X3 7£ilbifc 
^. 7 1 h VX ^ S M i SlSfflf 1/ >X 3 

[0 0 4 9] fltftfttt, ^tttt«^«#S«2 10>£ffi 

«iasff-3&«. iS5ti*T-(D'j>x. leie^&jg^wic 

[0 0 5 0] »C, flJBH01~0 5Srflat»Tltt^Lfc7. 

->4 4<7>mx^m^miE-r^z\tiz^o. mmm%--c 

Tr&A^U/^*± 1 O^KTfCttl^.^nfcl/v'X h/t^ 
->4 4 a^r^-r^o 
[0 0 5 1] ^C. l/-yXh/^->4 4a&VX^i 
IT, mt^V=i>>m2 9*J«fctJC^^->U=l>K2 
8*MS*Xy?>^L, 01 0(C^TJ:otc. SflS->U 
3>i2 9 -y X*6^ 2 9a te^U^mih 

[0 0 5 2 ] #tC. ±iEl/y*Xh/^->4 4a^i£ 
L/tSt, nIfI^26SI/iJXhiTIt5fc«. 
-V*;US!M I SFETQn©y'-hfS4 5£-?X:7<!: 
HpI^Ul'2 5l;nS!TMft. 09*ttffl:JB**A 
U nftWMISFETQnfflV-X, H U-f > 
cO-i$£#?J$-r-S<£itSCDn- S^^««4 6a« 
rit-T*. pS^I^2 5SI/-/Xl-iTi-7fc 

pft^SMISFETQp©y-MS45?: 
?X^tLTnSvX;U2 6 fc p SPF!^, mZ.\i7 v 
■fb^D>^Ab. pfv^HMlSFETQpW 
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[0053] z-<D'&. m \ i\ztt±o\z. ^m&mfo 

2 l±i:CVDffiTitSb/:My'j3>i^R I E 
(Reactive Ion Etching) &X^^x.y^->^\^X. 
n^^JU^M I S FETQn^y- M®4 5:fc<fctf 
pftWSMI SFETQpO)y-hSl4 5 (D^rft 

[0 0 5 4] ^IC, il2 \Zt^-$-£o\Z. n§^x;U2 
6^l/y7hgTlofA nftWiMISFET 
QnCD^- h^<g4 S^cfctf+M' K ^ ^ -;i/X"<— If 4 10 

tf'J>^Ab, nft^HMISFETQn^y- 

#S«4 6 b£^/£-r3o IWI^tC, p^«j7X;U2 5*l/ 
^XhSiTSo^^ pft^MMISFETQp(0 
y-MS4 5 43j:tfiM K^*-;M^-1*-4 8 £V 

<b^D>^2gAb. pft^HMISFETQp^V 

4 7b *««"T 20 
[0 0 5 5] #tC, Jp£ 3 0-5 0 nm|g^^>g 

2 l±tCitffiL7c^ gigi^T'6 0 0~7 0 0t: 
g^(^M^£¥^£Sffi2 ItCiSU ^^T'^liSCTD 

&¥mfc&m.2 i tcss-r c<htCctoT, iai3tc^\fc 

ptr. n f t * WM I S F E T Q n n + 

«4 6b(Z)SE ^i^pft^HMISFETQp 
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